Introduction
This supporting information provides further details regarding attribution of event beds to historically known hurricane strikes, and a series of supplementary figures that provide further details on our data and interpretations.
Like the severe extratropical storms between 1982 and 2005 CE, a series of three storms with storm tides of close to 1 m have struck in the last three years. Tropical Storm Irene made landfall near New York City on August 28, 2011. The maximum storm tide levels at the Woods Hole gauge for Irene was 0.76 m above MHW. Hurricane Sandy in October, 2012 resulted in a storm tide of 1.13 m above MHW and finally an extratropical storm in December 2012 caused a storm tide of 1.02 m above MHW. Localized overwash of the barrier was observed during Sandy and Irene, with overwash sediments penetrating at some locations to the north side of Surf Drive. However, none of the overwash sediment during these recent events was transported into Salt Pond. CTD water column profiles taken before and after the passage of Irene in 2011 show that Irene mixed the stratified water column in the deep basin of Salt Pond (Fig. S2 ).
Six additional extratropical storms resulted in storm tides between 0.9 and 1.05 m above MHW at the Woods Hole gauge between 1932 and 1982 CE and like the extratropical storms of the last few decades, none of these storms resulted in event beds in Salt Pond. A series of hurricanes made landfall on Long Island, NY in the middle part of the 20 th century (e.g., 1938 (e.g., , 1944 (e.g., , 1954 , and while Woods Hole experienced significant storm tides related to these events [Boldt et al., 2010] , none of these events appear to have left a distinguishable coarse event bed in Salt Pond. A broad peak in coarse fraction occurs at a depth of 50-60 cm dates to the first half of the 20 th century, but it does not exceed the D99 threshold above the 11 point running mean. This broad increase in coarse fraction may be the result of road construction adjacent to Salt Pond in the late 19 th and early 20 th century (Fig. 1c) . The lack of distinct event beds related to these more distal hurricane strikes suggests that local wind speeds in Falmouth were insufficient to generate waves large enough to transport sediment the more than 400 m to the deep basin in the northeast corner of Salt Pond. For example, the storm tide of record at the Woods Hole gauge, 2.7 m above MHW, was caused by the category 3 September 21, 1938 hurricane that struck central Long Island. Yet sustained wind speeds at the time of landfall at Edgartown, 20 km southeast of Salt Pond, were only 74 mph [Brown, 1939] (using a conversion factor of 1.07 from 5-minute to 1-minute sustained winds). The closest maximum sustained wind observation for the 1944 hurricane of 61 mph comes from Nantucket (~57 km to the southeast of Salt Pond) [Sumner, 1944] . In contrast maximum sustained winds in Woods Hole during Hurricane Bob were measured at 85 mph, with gusts reaching 125 mph [Mayfield, 1991] .
A small diameter intense tropical cyclone made landfall near the Connecticut/Rhode Island border on September 8, 1869 [Ludlum, 1963] . The small size and fast speed of the storm limited coastal flooding impacts in southeastern New England. No deposit attributable to this storm was identified at Salt Pond or Mattapoisett Marsh [Boldt et al., 2010] . Hindcast modeling indicates a storm tide at Woods Hole for the 1869 hurricane of 1.1 m above MHW [Boldt et al., 2010] .
Historical hurricanes making landfall to the east of Salt Pond have failed to generate large storm tides and event beds in Salt Pond. For example, Hurricane Edna made landfall about 10 km to the east of Salt Pond on September 11, 1954 as a category 1 storm and resulted in a storm tide of only 0.78 m above MHW at Woods Hole. Similarly, the October 4, 1869 category 2 hurricane, occurring less than a month after the September 8 hurricane mentioned above, made landfall about 20 km east of Salt Pond also failed to produce an event bed.
Historically extratropical storms have not generated sufficient storm tides and wave energy to mobilize and transport coarse sediment to the depo-center at Salt Pond. Further, despite generating enough surge to overtop the barrier fronting Salt Pond, more distal landfalling severe historical hurricanes (i.e. 1938, 1944, 1954) with relatively weak local winds (perhaps tropical storm force or marginal category one strength) failed to generate event beds in Salt Pond.
The last 162 years of sediment at Salt Pond indicates that only relatively intense storms making a close landfall (~100 km) to the west of the site have left event beds. Simulating surge and waves for a large suite of hurricane scenarios in Apalachee Bay, FL demonstrated that hurricanes with a wide variety of maximum sustained winds, sizes, and trajectories can produce complete inundation of coastal barriers there, however the vast majority of these modeled storms were category 3 or greater in intensity (83%). Further, most of these storms made a close landfall to the west, therefore causing the more damaging front-right quadrant of the storm to pass over the site [Lin et al., 2014] .
1700-1850 CE
While many weak hurricanes made landfall in southeastern New England between 1700 and 1850 CE, only a few severe hurricanes struck. Most notably, The Great September Gale of 1815 struck Long Island and southern New England on the morning of September 23, 1815. Historians have frequently highlighted the similarity of this storm to the 1938 Hurricane (e.g., [Ludlum, 1963] ). Moving at close to 22 m s -1 (or 50 mph) it made landfall on Long Island, NY, near Center Moriches, less than 16 km to the east of the landfall location of the 1938 Hurricane, and resulted in a similar damage pattern [Boose et al., 2001] . Near Mattapoisett, MA a storm tide of about 3.5 m was noted and a deposit attributable to this storm was recovered at Mattapoisett Marsh was recovered [Boldt et al., 2010] . Hind-cast surge simulations indicate the storm tide at Salt Pond was close to 2.5 meters above MHW, yet like the 1938 event the more distal landfall of the 1815 hurricane appears to have inhibited event bed deposition from this storm at Salt Pond.
Two other notable hurricanes made landfall in this interval. A hurricane made landfall in southeastern New England on October 23 and 24 th , 1761 [Ludlum, 1963] . No event beds attributable to this event are recorded at Mattapoisett Marsh [Boldt et al., 2010] . Severe northeast winds in the Boston area indicate the center of this storm likely passed to the southeast of Boston, but unfortunately no accounts have been discovered from Cape Cod, so the storms track is somewhat uncertain. While no event beds at Salt Pond exceed our significance threshold at this time, a coarse fraction anomaly of about 1.3% (just below our 1.34% threshold) at ~166 cm dates to between 1742 and 1795 CE and could be related to this event. Another hurricane made landfall in southern New England on September 27, 1727, but its exact landfall position is difficult to discern from historical accounts [Ludlum, 1963] . A modest event bed was attributed to this storm at Mattapoisett [Boldt et al., 2010] , but no evidence of its passage is evident at Salt Pond. This may indicate the storm passed to the west of Mattapoisett Marsh, but was far enough away that it lacked the local intensity at Salt Pond to transport sediment the distance required to preserve an event bed (perhaps similar to some of the mid-20 th century storms).
1621-1700 CE (Early Colonial period)
Historical records document two hurricanes between 1668 and 1695 CE (event bed 2; mean age is 1679 CE; Supplemental Fig. 5e ), with one on September 7, 1675 and the second on August 25, 1683 [Ludlum, 1963] . The historical accounts suggest that the impacts of the 1675 event were similar to the intense Great Colonial Hurricane of 1635 in southeastern New England (see below). Conversely, the 1683 event appears to largely have consisted of a precipitation driven flood in the Connecticut River. Thus, we attribute the event bed at 235 cm to the 1675 event.
Two hurricane landfalls are also documented in New England between 1621 and1660 CE (Supplemental Fig. 5e ; the age range for event bed 3 is 1614-1660 CE (mean = 1639 CE), however continuous European accounts of hurricane landfalls did not begin until 1621 CE). The first of these is the Great Colonial Hurricane of August 25, 1635, which passed across southeastern New England and caused widespread damage consistent with a category 3 hurricane [Boose et al., 2001 ] and a storm tide of about 6 m in Buzzards Bay. Hindcast surge modeling indicates surge likely reached about 3.5 m at Salt Pond [Boldt et al., 2010] . The second hurricane in this interval is less well documented and occurred on August 13, 1638. This storm may have struck further to the west of Falmouth as wind observations indicate the center of the storm passed to the west of Boston, MA. A storm tide of over 4 m was noted for Narragansett Bay, about 60 km west of Salt Pond. Of these two events the 1635 hurricane appears to be the most logical candidate for the placement of the event bed at 253 cm, given its more proximal track and well-documented storm tide and damage in the region.
Given the sampling resolution is approximately annual, we should be able to differentiate two storms occurring only 3 or 8 years apart, but only one event bed is distinguished in the Salt Pond archive in each interval. This suggests that only one storm in each of these intervals was locally intense enough to generate an event bed. 
